INTRODUCTION AND OBJECTIVES:
The mineral in calcium oxalate stones occurs in two forms: calcium oxalate dihydrate (COD) and calcium oxalate monohydrate (COM). The clinical significance of these two forms is not well established, but some studies have suggested that high calcium excretion correlates with the formation of COD stones. Our purpose was to use meta-analysis to evaluate the possibility that in a kidney stone COD may be indicative of hypercalciuria, and to explain why the natural conversion of COD to COM complicates the experimental study of this hypothesis.
METHODS: Published reports available in Pubmed or Web of Knowledge were examined for simultaneous determination of COM/ COD content in stones and measurements of urine calcium. Examples of urinary stones composed of COD, COM, and COD converting to COM were scanned by micro computed tomographic imaging (micro CT) to examine microscopic structure.
RESULTS: Only 5 studies reported both COD and COM content in stones along with numerical values for urine calcium. Metaanalysis of these studies suggests a strong positive correlation between COD majority content of a stone and high levels of urinary calcium excretion (p<0.001). Additional published studies showed categorical evidence (hypercalciuria versus normal) for the same correlation. Micro CT examination of stones revealed how stones that are formed as COD can convert to COM; this argues for the probable value of assessing stone morphology, in addition to stone composition, as an aid in identifying patients who are likely to have hypercalciuria.
CONCLUSIONS: High urinary excretion of calcium correlates with calcium oxalate stones being composed of COD, rather than COM. Such a correlation likely also extends to stones that were formed as COD and converted over time to COM, so the addition of a simple recognition of COD surface crystal morphology to stone analysis would add additional predictive value for hypercalciuria in stone patients. 
INTRODUCTION AND OBJECTIVES: Randall
0 s plaques at the renal papillary tips are known sites of stone propagation, yet the inciting events leading to Randall 0 s plaque are poorly understood. Noncollagneous proteins (NCPs) including osteopontin have been identified in the sites of biomineralization and may be critical in the early formation of Randall 0 s plaques. In contrast to traditional bright-field and polarized microscopy, fluorescence microscopy has the potential to localize and map these proteinaceous regions. This study was undertaken to localize osteogenic noncollagenous proteins in renal papilla as a potential nidus toward stone pathogenesis.
METHODS: Whole human renal papillae including tissue proximal to the fornix with grossly visible Randall 0 s plaque were harvested en bloc after nephrectomy. Papillary tissues were processed in a routine fashion and longitudinal histologic sections were characterized using bright field (BF), polarized light (PM), fluorescence (FM), and scanning electron microscopy (SEM) techniques (see Figure) before and after decalcification using EDTA solution. Immunolocalization of NCPs including osteopontin was performed via immunogold labeling of ultrathin sections.
RESULTS: Mineralized tubules (average diameter 18mm) revealed strong auto-fluorescence in blue, green, and red spectra. After decalcification of the same sections, birefringence visible under polarized light (PM) microscopy disappeared. However, the auto-fluorescence potentially associated with NCPs remained intact. Correlative light and electron microscopy (CLEM) and ultrastructural analyses revealed the mineralized tubular structure in renal papilla is rich in osteopontin (gold particles in Figure) .
CONCLUSIONS: Localization of precursors to Randall 0 s plaque was detected by auto-fluorescence. NCPs appear to closely associate Vol. 197, No. 4S, Supplement, Friday, May 12, 2017 THE JOURNAL OF UROLOGY â e231
